Abstract. We prove new results for the operators of class C ρ (ρ > 0) on Hilbert spaces defined by B. Sz.-Nagy and C. Foiaş. The main result is an answer to a problem posed in 2006 by B. Chevreau: Let p ≥ 2 be a natural number and T ∈ L(H); if there exists ρ 0 > 0 such that T p ∈ C ρ 0 , then necessarily is T ∈ ρ>0 C ρ ?
Introduction
We denote by H a Hilbert space over field C of all complex numbers. Let L(H) denote the algebra of all bounded operators on H. I H is the identity operator on H. For ρ > 0, we denote by C ρ (H) the class of operators which admits a unitary ρ-dilation: an operator T ∈ L(H) admits a unitary ρ-dilation if there exists a Hilbert space K ⊃ H and U ∈ L(K) unitary such that
where P is the orthogonal projection of K on H.
If T ∈ C ρ (H), then T is also called a ρ-contraction. The classes C ρ were introduced by B. Sz.-Nagy and C. Foiaş in [15] (see also [16] ). The class C 1 (H) is precisely the class of all contractions on H. The class C 2 (H) is precisely the class of all operators T ∈ L(H) which have numerical radius equal to at most one ( [1] ).
We remember that for an operator T ∈ L(H), the numerical radius is defined by
It is known ( [16] 
In February 2006, Professor Bernard Chevreau [3] posed the following:
The answer is important for recent development in the theory of operators of class C ρ ( [2] , [4] , [5] ).
P. GȂVRUŢ A
We give an answer to this question. In fact, we prove that there exists
. We use the following result given by G. Eckstein [6] :
converges. A short proof of this theorem was given in [11] . An another proof was given in [9] .
The results
We proved before the following result:
Proof. We denote V := T p . Let h ∈ H and n a natural number. We have 
By the previous argument it follows that T * is also an isometry. Hence T is a unitary operator.
We give a generalization of Theorem 2.1, but in the proof we use another technique.
Let It follows that N is invertible and [8] , [10] , [14] ):
It follows that T is invertible and T
If
We apply this result for
, by a well-known result of J. G. Stampfli [13] (see also [12] ), it follows that T is unitary.
We now prove the main result of this paper.
Theorem 2.4. Let p ≥ 2 be a natural number. Then there exists
Proof. We consider T the operator on C p which has the matrix 
